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7flBflAlE-lo] -a-^B^-o^ «^;^l«>a^, ^B^^AlE-lo] ^7]^ y^^^ ^ Ol^ 

^flsflAlBl ^ ZL ;^12:«^V^^ 71)^1^^1:1.. 7llAl^ ^ ^v^o\ ^fl sfl a1 El ^ , 

£^1 71:^^ ±^ ^^<^] ^^^^^ Hfl-a, ^7l 3:)-.^ Wfl^ti^f ^7)^ o.^ "il^BlD^ 

.*>-^ wfl^ ^Hl ^7] t}^ >^>^oil «y= S-^ieli- ^TllolJd 

^EflS ^^^^ -e-^^. ^71 -a-^^ S^oll ^Tflolti ^EllS ^^^Sl^ ^7l 

tifl^^ ^71^ -a^Slfe ;^1 1 n^^, ^ >^7l >>^^ ^^5]^ ;*il 2 

^l-y. y]|A]^ JL^^H. -^M ^^flolti. ^Eflo^ ^1-.^ ^^ol HTll 

S. 4 
7fl^^lE-i, MIM 
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s\S.-%- ?fl3l]^lE^ ^ ;*flS«J-^{Flat type capacitor for integrated 

circuit and method for manufacturing the same} 

100 : aV^^l 7]:^ 105a. 105b : ^] 1 wfl^ 

125a, 125c : >fl 2 wfl^a 125b : 

136 : -^^^ 141 : 

155a. 155b, 155c : ^1 3 wfl^ 
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<io> ^^^] ^IS-E) o}^^ <>>^S.:3. :li^> ^, RFCradio frequency) 4i;^>, ^ 

^ ^/^VCmixed signal device), ^ ^l^^J ^s^-^^l^l ^a] ?fl3flA]Ei7> ^c>1a^ 

<li> olsf:y-^ SlS-g- ?fl3l]AlEl^ cfoj:^ ^Bj)^ ^A^^ ^ ^^1^, 'a^^-^S.^ 

• -B-^^oll 2]^}c^ ^S]^ Jg^tb ^^^^ ^^^^S. ^A^S^Jl, oil- jg:^^ ^^^x\ 

<i2> s. 1^ <a^^^ ^s.-g- M-El-'^ ^^S-^^i, ^ ^ 

^flsflAlE-ll- A^^^V^. ^£^1 71^(10) ^-^<^1 ^1 1 ^^^-^ 
^£^1 71:^(10)^ IC ^:^}^ ^ n^o] ^Ejs. 7]:^<^ 

^£^1 4i^> 1- «fl >ll 2 ;m 3 ^^^o] ^ ^£ ^1 

1 ^^^^ -^^ ^El^^M. ^#(12a) ^ 7^1 1 aM(12b)^ ^^^^^ 

. ^1 1 tifl'a(12b) ^^1 ^Sfl Sig'^lAi ti<^:^l^ Hfl'Jd'^lH.S- ^] 1 tifl^ 

(12b)<^le1- ^itt ^1 2 ;*fl 3 wfl-Jd^^l € ^ 

<13> ZL^, ^s.^] 7]^(lO) :Muzl-i- ^«.oii -^^^-(14) ^ ^^-§- ^^V^ 

^^^t:^^, ^^-g- ^ ^^^(14)-gr ^^(12a)^ ^^^l . 

^^^r^. O]^, ^^(12a)fi] ^^^l -^-^^14)21 gjo] 

^ 9XS.^, -^^mi4)* ^^^}<=^^^-. 5E^. ^>-^ ^#(12a)Sl -^-^^ ic# 

o]^ ^V«- ^^(I2a)^ ^-f- «fl>Jd 
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^ ^7l^ o.^ <^^^]^]7] ^^ojcf. n cf^, >^^oil ^:?]: ^^^(18)* ^^^tb 

^>-¥- €^(12a). 1 «fl>a(12b) ^ ^^(16)ol ^<=^ 

^(18)# tilo>^(:£Al£]^l ^^)^ ^^^tb^. 

<i4> wl<i>-&ifl<Hl f-^^l^. 1-5111(20)* ^-^^^Vji. l-&|:z(20) s^s] 

£^ ^1 2 Hfl>}d-i-(22a.22b.22c)^ ^7]^^, 2 «ll^(22a)^ 

^^(12a)<^l ^7]^ Ai^^ ^1 2 Hfl^(22b)^ ^^(16)0)1 ^7l^ 

^S* ^^^M. ^1 2 wfl>a(22c)^ ^1 1 Bll>a(12b)<Hl ^7]^ ^sl- ^^tlr 

<15> He-ii^, ^M^V ig:^^ 7fl3JflAlE-1^ -B-^^H14)<^1 ^^<='ll^i, -^^^(14) 

<16> at!:, ^^5i-(14)^ <^n<^l €^(12a)ol 

(12a)ol Aiz^-s^o^^ ^ $ij7, Aiz|5|o^^ ^].«. ^^(i2a)^ ^^fl7> -a-^5]-(14) ^■ 

^^S. /«fl^3J|El^ (re-sputter ing)€ ^ 9X^. £ 1'^1>H ^^Jtfe ^ 

^(12a)^ ;^l]^3J)El^ ^oc^^cf. 

<17> olfif^o] -a-^^(14) ^ *>-^ ^^(12a)^ ^^ll7> -^-^^(14) ^^ofl -f^h 711 

iSJlE-l^ Sl^ ^^Si ^^1^ o]i=^ ^S. :^]7]^ 7]-^*>i4. ^^^VtII 

^V^m^ >Il7l*>7l <HB^^o^, ^1- f^tflAl^cf^ §.>)17> ^Cf. 

(12a)2f -^AHl ^z^-sl-jL, ^^^(14) ^^(16)'?>^ 7ll»ialo.^ 
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H^, ^^^-(18) ^ ^^^^-(14)^ ^Alofl ^2^tyc^ ^^^ttcf. 

<^1^ ^l-M-a.el(Kanamori)>J<l<^l i^l^f^^ 6.492,223S(£ lA i^^l 

H 1G)«H1 711^1 51 (H Sicf. 
<19> >^V7lfil- 71^^ ^^(16)3)- -B-^^(14)* ^Aloil ^zl-^H o. 

^ni-(i4) ^^6\] >0z]- -^AVl-o] ^A^^^ ^41^1^ ^ ^JL, -B-^^(14)^ ^z^^ 
€^71- ^o_B.S., ^^(12a)5^ ^^4: ^ 9X^^ 9X^. 

zie^M-. alo>^ ^<dmi8) ^ Jl-^^^* ^fe -^^mi4)* ^^l^ll 

*>c^o> e>j5.^, ^-^^(IS) ^ ^^^(14)^ zl-zl- ^^^V<^<=>> ^Tlei^o] o;[ 

^^], ^H^l 7l:?e:(10) >a-^<^l ^1 1 ^<?^^(52)* ^^i-*>:il, ^1 1 ^<?! 

^(52)^ vfl^o^ «.^oil ^1 1 «H^(54,56)* ^^^^t!:^. ^^1 1 afl^ 

(54,56)^ x:fi^>^( damascene) «ol-<J=]^S. ^^^m. ^4. ^^H . ^1 1 

(54)^ ol^ ^Aj^ ^].«. uiii^l -a^-^S ^^^^cf. ^1 1 

til]^(54,56)* i^sr>^ 1 ^<?^^(52) ^-^<^1 ^1 2 ^'^^^(SS)* ^^^^ 

^, 1 Hfl^l:(54,56)ol z^-zl- i^^s^^^ ^] 2 ^<i^^(58)* ±^ ^ 

concave) ^tfl^ ^flaflAlE-l <^^(iE.Als)^l ^^) ^ «1o>^(£a1s)^1 ^ 

-§-)* tb^tb^-. 

Jl, CMP(Chemical mechanical pol ishing)*l-<>i , ^^H^lti. ^Eflsl 7fl3i)] 
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AlE] o^^6\] ^^(62) ^ -B-^^(66)* ^^^tb^-. ^^M. ^M^^^] ^] 1 l-e-lzL 

(64)1- ^^^JtFcf. -H-^^H66) ^ 2 ^^^(58) ^^<^] ^^-§- 

(68)^ ^^^s^><^. ^Efl^i ^jj3()AiEl7> , ^£^1 7]3S: ^3£\-^ 

-¥-•^1 ^1 3 ^<?1^H72)# t}^ ^^(62)^^^Ei o^^^ 3)1^(63). ^i-^ 

^^(68) ^ ^1 1 l-5lZL(64)5q- 3 ^<?!^(72)^ M^^}^ ^Mt:^ 

^^^■^r]., ZL^, ;H1 3 ^'^^{72)^2] ^]o}^ Lfl-^ofl ;H1 2 l-SlZL(74,76.78)# ^ 

;^lo^ o.^ ^^^^4. 0)^4^^ 7l#^ -asflwl-^(Brabazon)^l<^l S^^-<^ "1^^^ m. 
^ 5,708,559^(:£ 13 %2i, o]^} 559^1)011 7]\^]^ ^} 

^7l^ 559^^ CMP 1J-^<^1 ^^^*>°S- -B-^^(66)^^<H1 

^^^^ -B-^^* ^z^-*>^l ^o>i s]B.S. ^^(62) 

(58 SL^ 72)* ^AHl .i^z^-^V^l ^o>£ s\B.S. Hlo># ^^o] c]-^^:?!!:!-. 

Ii^^l'?]:. ^7131 7l^^ ^^(62)-9.S.^Bl o^:g-^ 3|1^(63). -^^^(66) ^ 
^a-^ ^-^(68)0! 3.^ CMP «j-^<^] Sl^>o^ CMP ^^Vl -H-^^(66) S^<Hl ^ 

^^}^ ^f-^ ^^(62)21- ^^(68) aH<>)1 -^^^ ^ ^cf. stb. 

^ 3|1^(63), -fr^5^-(66) ^ 'g-^ ^i^(68)Sl K^6\] l-s^^o] 017].^ ^.^gfl 

o-f*^, 51-^ 211^(63) ^ ^^(68)31- 2 #^1^1(76) ^j-o]^ ^^^1 ^ 

-B-^€ ==r ^i^. £tb. ^^^^S. -^^^(68)0.3. >^>-§-S)^ -^^o] CMPo)l ^I^H 
^^^1^1 -^^^(68) ^^^o] ^^^cf. 
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(X)oll .^iHefl^7> ^^5]o1, *>-^ ^^(62) ^ ^^(66)«^1 ^^y- <?]7>a1 ^7] S.Ai 

^ ^^l'?]:, 7ll^^lEi H-^iHl -^^°fl -^-^^(66)51 ;HlcflS.^a}-Slxl ^c}^ 

^S. ^'S^ ^£ 5^1=1-. ^1^ 559^ 1-^ ^ -B-^^ ^^11- 

^i^H, ^flj^^iB^^ ^^^^ 7flAi^ ^ ^fl^AiEii- ^i^*>^ ^oicf. 

^ ^^^^ 7l)Ai^ ^ 7fl3llAlE-lS^ ^]^^^ 

<27> ^ ^^o] o]^Jl7]- S Cf^ 7]^^ 4^1^. ^^i^ ^^^-^l^a ^ 9X 

<28> .^V7)^ ^ ^Vtgo^ 3J^^]m. y^A^t}7] ^ ^^^^ <U 

7ll3llAlE-l^ ti>S^l 7l^S] ^^ofl ^>:^ tiflAl^ ^7] ^7]^0_ 

S. <a^£)D] Hfl^i >^<H1 ^A^£l^ *>-^ ^7] t}^ >^^o11 Oj: 

^^flolti. ^Efl^ ^A^^ -H-^^. -^-71 -^^^ S^ofl ^?flolti. ^EflS. ^ 
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<29> atb, ^ -€^1'^1<^1 ?1)2fl^lB-1^, ti>i£^l 7l:^>a-<^l ^^^^ 

^1 1 Hfl^. ^7] ^] 1 «fl^ ^1 1 >a-7l 1 

^> -^^-¥-<^l ^1-71 1-^ aJlAioj o^^4 <^^s\^ t}^ ^ ^1- 

7] 1 Hfl^Sl o^^S\v^ ^7] ^7]^0_S. 2 

ufl-^d^ i^*>^ ^1 2 ;H1 2 ^^^^ >S--^ofl 2.>He1 

3 3 ^^^1- ^^^51^ 4 f^^V ^<a^, ^ ^7] ^] 

4 f'^V ^<?i^ ^^<^1 ^^iS]^ ^7] T'flsflAlBlSl €^ ^ ^71 ^1 2 

<30> O]^^ ^7] >^7l ^711 OlW. ^ Ell Si -£Aisl A>olo]l ^1 ^ 

<3i> a^V, >a-7l ^1--^ ^^^^12 afl-y^ #^5. ^ ^7l 

^12 Mll>;d ^/:£^ ^-^ Ti. Ta, W, TiN, TaN. Al , Cu, Ru, Pt . 

Ir #^ ^ ^ ^^£1^ *>i4S ^ ^cf. SE^V. >S-7l «:>-^ 

^1 2 afl-'d ^ ;*)1 2 ^'^^^ ^ 91^. 

<32> ^71 -H-^^^ Si02. Si3N4, Ta205. AI2O3, HfO. Zr02, BST, PZT ^ ST^ 

^ ^}^s. ^^^m. ^ 9X^. ^7] ^] 1 Ml^l ^] 4 ^^Bi-^ ^<U^ 1-^^^ 7V 
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^ *>-^ ^71 ^V^V- ^^o] ^A^^ >^«.<H] 

^9^^-^ ^^^*>^. ^ <y:^ -^^o] ^o^5|- 

^71 >a-¥- 3711 ^^^^s)^ ^o] ^^^}x:^. 

<34> JE^V, tiV:£^l 7]:^^ ±^ ^] 1 tiflAl* ^7] 1 

«M<=>1 ^^^^ ^£^1 7]:^ ^^ofl 1 yflAlo^ o^^^^- ^1 1 € 

si^l-* 5L^*V^ ^ i^#^l7l^ 7^1 1 ^^^W. ^^7l 1 

1 ^1 2 Hfl^^ ^1 2 ^^^tlrCf. ^7] 

^1 2 ^-?-<Hl, ^71 *]-^ 5^ ^ *y=^^ ^1 2 ^o^^ -^^^ 

^. ^7] ^1 3 f'^ >^-^oil 4 f.;^ ^o^Bi-^ ^^^«^>J1. ^71 4 ^ 3 # 

^ ^<d^, ^ 4 ^^^ifl<Hl 2 tifl^ ^ ;H1 2 
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<35> ^7] 1 ^^^^V^ ^^Ife. 'S-^l «V£^1 7l^'^«Hl ^] 1 

O^nV^ «lo>#^ ^^^*>fe ^^71 a]o>^ol ^^^V^ 

^^IS- =^ ^1=1-. 

^36> " ^7] ^] 2 ^S^^^ ^^J^m ^^1^, 4^71 1 ^i<^^ ^] 2 

2 ^^e^^ <=^^*H ^1^ ^ ^1 2 «fl-ti <^1^ 

^ ^^1, ^^7l ^rV-^ '^^ ^ ^1 2 Hfl^ o^l^^ -^"^o] ^] 2 ^ 

^f-* #^^^V^ ^^1. ^ ^7l >a-^ ^^-§- ^ -fi-^^* ^7] ^<^^ 

CMP ^:^]^] ^7] tH^l^^ ^]7]t}B.S., CMP Jl^^ 7fl'«d^ ^ 

<38> (^Ajc^]) 

<39> o]^]. ^-^tV S^o]] o]7^^].cx^ ^ ^,^o^ Wl-^^^ -M-^l*^!* ^"^^fS.^ tbCf. 

^ ^^sl ^Al<ms.^ a^e] 7>xl ci-^ ^Efls. ^ SX^^, ^ ^^71: 
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^•^^M .^^Ai ^1^S1<H^1^ £^<>flAioi ^^o^ ^4 

-S-ib^ ^<a^ -S.^* ^i^l^cf. H^, o]x^ %-o] cf=. SE^ tiVs.^] 71:^2^ 
"^>"o]l ^cfel-ji 7l;cflsl^ ^■^^], 'H'^ %■ ^-£^1 7]^«^1 ^ 

<4i> i 4M. ^2:^>o^, 71^(100) ^<H1 1 Hfl ^1- (105a, 105b )ol ^^^^^'H 

9X^. ^] 1 wfl^dOSa)^ <^1^ ^] 1 

. HMdOSb)'^] -a^^ ^ ^-^i^, >ll 1 H]l'Jd(105a.l05b)^ 

. Al. Al W Cusq- ^^^o] ol-g-^ ^ o;i4. o]nfl, 4 1 u)]^ 

(105a,105b)-2.S. Cu^o] A>-g-s)^ ;g ^.^ ^^^^ cf'^f^'^'^l ^«^H ^ Si^. :£ 

^, ;H1 1 Mll^(105a.l05b)^ H^<^l^i ^ f^<^l «fl^SlH.S. 

^ wfl >a* (105a, 105b) 71:^(100) -^Hl ^1 1 Hfl'Jd-i-(105a, 105b)4 

>fl 1 ^E^-L=.(ii5)^ 1 ^9imil0)ol ^^^^4^4. ol^, ^] 

1 tifl-JddOSa)^ 2711^ 1 l-a1zL(ll5)fi1- , ^] 1 allAl(i05a)2f 

eejil^ ^] 1 #e-lii(ll5)^ TiEl ol^^cf. 

<42> >il 1 ^"^^(110) 2 ^^^(120)ol ^^^slJL, ^1 2 

^(120) ifl-^<Hl >ll 1 l-B.1zi-i-(115)4 >ll 2 ^«ami20)i^<Hl 2 
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wflAi (125a, 125c) ^ *V-^ ^^(125b)ol ^^^^^f. ^l^, ^^(125b)^ 
^1 2 afl>Jd( 125a, 125b) 21 ^^cf ^cfl^o.^. 5 ^ ^^i^ , 5>-^ ^^(125b) ^ ^^fl 

2 til] 125a. 125b) ^ 2 f^:?]: ^^^(120)^ 

$14-. ^^(125b) ^ 2 Bfl>»d(125a,125c)^ -i-*^^ ^ 

Sl^i^, Ti, Ta, W. TiN, TaN, Al , Cu. Ru, Pt, Ir 1-^ ^1*^ ^^^^S. ^^^m. 

2 wfl^aC 125a, 125c) ^ ^^(125b)ol ^^j^ ^] 2 ^'?a^(120) 

^^<^] ^1 3 ^^mi30)ol SiJl, ^1 3 ^^mi30) ^^^]^ 

ojti. ^Bfls- -fr^mi36) ^ -a-^^Hl36)^ ttfel- ^^Ijolw. ^tfls ^V-^ 

^^(141)ol ^^>^o.s. ^>^^sl<H, ^^(125b)4 ^^1 7fl3flAlE^(C)7> tb^^gt:!-. ^ 

^ ^^(141)^ -^7]^ t}^ ^^(125b)^ ^"^tl- 1-^ ^^(125b) 1-^^ <a 

^€ cf€- ^^s^-o.^ ^A^^ ^ 01 c^. olnfl, ^^(141)^ ^].«. ^^(i25b):e.i=f 3. 

^ ^^)^ ^^(125b)2l ^(^>-^ ^J-^ ^ ^^)^cf ^^^KW) 

"^I:^ ^Tfl, ^, >^V^ €^(141)^ *>-^ ^^(125b)^ «o>*J=<^l^iM- 5L^^>£^ 

^cf. ojoim-e} ^1-^ ^^(125b):2)- nfl-§-^>^ ^^nv «-^(a)o1 ^^^o^ ^;^n^-o] 
^ ^c]-. ^1-^ ^^(141)21 ^7] ^^S] ^jacf 500 5000A ^S. 

7ll3l]AlE^# i^sV^ ;m 3 ^<^^a30) ^^<^] ^] 4 #:?V ^^^( 145)0] 

^1 1 vfl;^] ;*!] 4 ^o^5]-(iio,i20,130,145)^ ^e^^ -ars)-^^ S. 
^s:>7]i4, 'id^wl7> -i-'^ -R-Aft!- ^"S^-i-^ ^ 9X^. ^1 4 ^^^(145) 
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^^13 #^ ^<^mi30) ^^<^] 2 l-e1^(150a.l50b,150c)7> , ^] 

2 150a, 150b, 150c) ^-^^^]^ 3 «fl^ (155a, 155b, 155c )ol 

91^. ^1 2 ^5lZL(l50a) ^ 3 wfl-aClSSa)^ ^^(125b):2l- ^7l^o. 

5. ^] 2 H]]>{H(i25a):2l- <?l^SlJ7, ^] 2 l-elZL(150b) ^ ^1 3 Mfl^Jd 

(155b)^ ^1--^ ^-^(141)32)- ^7]^o_s. <ams]H, ^1 2 #eili(150b)^ 4 
^(145)^fl<Hl H^V, >11 2 #5lii(l50c) ^^13^^ tifl'a(155c)^ 7ll'i^ o.^ 

^1 1 tifl'Jd(105b)4 ^7]^ 2 «fl'a(125c)4 ^^^^i^f. 

^^l^q-^^ 7ll3llAlE-l^ >^V-f- ^^(141)0] ^1--^ ^^(125b)^cf 

(125b)2|- tfl-§-*>^ -^&(A)<^1 ^nf. olofl^el-, 7|)b})a1e-1(C)s1 ^Aie) ^^6\] -^^n^ 
(136)2^ ^avol ^v^E^S., «-^o^ -^^^(136)^ ^^^"^l ^flJ^jAlE^Sl -a- 

-^^(A)ol o>M°S., ti.??jt:1-grOl ^^^^SjcMH. ^flsflAlEiS] -^^ ^^^o] <^^^ 
^1^1 ^^4. SE^, ^^(125b)ol ^^(141)31 2.AiE) ^^77}:^] ^ 

iSefli ^^^S. 91^ -R-^^(136) 'i^ ^^1 ^^551^1 ^fecf. 

SEt!:, ul^ ;5i^(125b)ol ^^(141)31 ^^cf #7ll ^^^5)^ol£. 

^^(125b):4 <g^^ 4 1 tifl^(i05a)<^l ^1 1 #2^:3.(115), ^1 2 «ll>Jd(125a) 
^ ^] 2 l-e^nClSOa)* ^t}c^ ^^2] ^tfl 3 tifl^(155a)<Hl ^7]^o.S. <^^s\b.S., ^7] 

£ 5a<Hl ia>S!}. ^ol, tiV^^l 7]:^(100), <^]M: *o1 , sfl^ ^ :^ 

o^^o] ^^^s\o] oj^ 71^(100) ^^^] ^^^tb^l-i-, 3^1 Bl^ 

33-15 



1020030007160 %■^ ^;^>: 2003/5/31 

*H ^1 1 till Ai(io5a. 105b)* ^^^tbcf. olnfl, ^1 i tillAl(l05a)^ ol:^ 

€ tifl^(;*il 3 till'a)3if <?a^Al7m tl-cf. ;^1 1 till^ 

(105a, 105b) ^^^^ ^H^l 71^(100) ^^<^] ^] 1 ^<a^(110)# O. 
^. ;»fl 1 till 'JdC 105a. 105b) ;^ll 1 ^o^^(110)# ^zi-*l-<^ ^1 1 

wl^>**(112)# 4 1 HflAidosa)^ ^^<=>] i^#sl£^ 

^1 1 w]o>^s.(ii2)ol ^^^^o] 1 ^:?V ^^^(110) ^^^] S.^^-^ # 

^mL, 1 ^^^(110) S.^o] i^#£lS.^ £^#* <H1^1«-^ Hfe CMPi^ ^-Br ^ 

^^^H. ^1 1 #eiZLl-(ll5)* ^^^tbcf. 
^1 1 f^^> ^^^(110) ^^o]] ^] 2 ^9iei-(i20)* ^] 2 ^:?]: 

^(120)^ '^ll- -i-ol <^l;g^ 3:>«. ^^(SE^ >|1 2 tillAi)Sl ^^qlS ^^^1<^1 «>^^ 

^l-cf. zi^, 1 #BlZL#( 115)01 ii^slS-^ ^1 2 ^'3^120)* 

^1 2 tifl^ c^l^ ^^(123a.l23c) ^ <^1^ <^"^(123b)* 

^Vcf. ;il1 2 Hll>a <^1^ ^^(123a.l23c) ^ ^1^ "^^(mb)^ ^z]-^^ # 

eiii(ii5)3i -a^^ci- e ^^s. n^^m ^ ^^ oii^ <^^(i23b)^ 

^1 2 aflAi (123a, 123c ):e.cl- ^i-cfl^o.^. ^^711 ^^^^ ^ ^cf. 

^l^^H ^'U S-a* ^^^1-^, ^1 2 #^ ^<ami20) ^^<^1 ^1 2 tifl>Jd oil 

^ (123a, 123c) ^ <^^(123b)<^l ^^^IS^ ^^^cf. ^^ni- 

Ti. Ta, W. TiN, TaN, Al , Cu, Ru, Pt, Ir 1-^ ^l^-oi ^^^o_^ ^^^^ 

=^ 9X^^. ^^^^ till^ t}^ s\S.2\ c^^^-i: ^^^.t}7] ^s^H 

^ 250 500°C2l ^£ CVD(chemical vapor deposition), 

PVD(physical vapor deposition), ALD(atomic layer deposition) ^7] S.^ 
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(electroplating)^^ 9X^. ^^^-^ CMP<^1 ^t}c^ 

sl-sH, 2 tiflA](i25a,125c) ^ ^^(125b)^ ^^^tb^f. 

£. 5b<^l w><2]. :y-ol^ 2 «fl^( 125a, 125c) ^ €^(125b)<^l 

^ ^] 2 ^^^(120) ^-¥-<Hl ^] 3 #^ ^<SB^-(i30)# ZL^, 

(125b) ^ ^ <y=^2l 2 ^0^^(120) -^^o] i::#S):£^ 3 ^9^^(130) 

^ ^Bflo^ 7il3f)AlEi o^];^ <^^(130a)* ^^^tb^f. ^fl^^l^l c^];^^ ^ 

^(130a)ol tb^^ 3 ^<d^(130) -H-^^(135) ^ ^l^-g- 

(140)* ^^V^^S ^f^tbi^. -B-^^(135)-^S.^ Si02. Si3N4, Ta205. AI2O 3, HfO. 
Zr02. BST, PZT Sfe ST^-^S. ^^^^ ^ ^-^"l . -^i"^ ^^-§- ^^^(140)^ 
^^(125b)4 1-^ BE^ *>-^ ^^(125b) # cf^ 

^S. ^^^€ ^ ^4. c^^cH, ^^^(140)^ ^^(125b)* ^^^^}^ 

■erS. '^^<^1A^ CVD, PVD, ALD ^ ^7] -^^^1^ ^VM-S. Sicf. 

S. 5cl- ^S^V*^, ^1-^ €^-§- #^^(140) ^ -a-^^Hl35)* CMP^H. ^'fl^JflAlBl 

'^^(i30a)tfl<Hi €rn<=>]^ nn^]^ -^^^(135) ^ ^^(ud* 

tbcf. oloilaj-el-, 311^1 E1(C)7> tb^^W. olnfl, ^^-g- ^^^^-(140) ^ -R-^e^- 

(135)S^ CMPA], ^J-:^ ^^-g- ^^^(140) ^^^] ^^m^^]^^] ^^)* ^fl^flt!: 

'S-EfloflAi CMP A>-g-^ ^ ojji, al3t| -a-^B^-o] A>^5]^] ^t:-1e|-£ fm^)^] ^1^ 

<^^(130a)^ ^^^51^ ^^(141) -^^^ CMP^ ^^^^ '^^^ ^^^1 

c}. ^^(125b)<^l CMPofl tb^^^l ^^B-S., CMP^ -B-^^(135) 

oil CMP ^^117]- ^^^l-clEfi, :a^(125b)3|- ^-^ €^(141)31 :&H7> ^^55)^1 ^ 

^4. -H-^^(135)ol CMP ^^<H1 fi1s><^ tb^sIM-. -6-^^135)21 CMP^lfe 
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o.^ 7fl3E|lAlEi^ -a-^^^ -^^<^1 <^}^:°S. -H-^mi35)^ 

<53> 40-, s. 5d<Hl wj-sq. :y-o], 7fl3l)AlEKC)7> >ll 3 #^ ^^^(130) ^ 

^<aBi-(110,120,130.145)^ ^e)^ ^^^^ 5L^^l-7li4 ^z^- ^^wl?]- -^-^Vt!: ^ 

'S^'^ =^ ^^i. ^1 2 tifl^(i25a,125c) ^ ^1-^ ^^(I4l)c1 

4 ^S^^(145) ^ ^1 3 ^^^(130)^ >fl 2 alo>^ 

(148a, 148b, 148c)* tlr^^cf. <=>]^, ^1 2 HloV#(148a. 148b. 148c) *]-^ 
(125b)4 S^^S]^ ^] 2 H]l^(125a), ^^(141) ^ 7^5] 1 tifl^ 

(105b)2l- ^^s)^ 2 wfl'«d(125c)* z^-z^- 

(145) ^^<^] til o>#( 148a, 148b, 148c )ol ^ 9X^^■ ^^^* ^^^tt ^, ^ 

^5}-sH, 2 l-ei3L(150a, 150b, 150c )» ^^^t-Vuf. o]o]a^ ^ ^ 4 ^^5^(145) ^ 

-^ofl ^^^-a- #^>*>Jl. :4 2 #e1ii(150a.l50b,150c)i2|- ^^5)^^ ^^-^l 

4ti^^>^, wfl^ (155a. 155b. 155c)* ^^^t}:'=f. 

<55> o]9^^^ ^ ^^(141)31- -H-^^(136)ol CMP «J-<^<H1 ^^}<^ ^^^^B. 

-R-^^(136) ^z^- «.A]--. ^A^o] *>-^ €^(125b)* hu^^]7]7] 

-B-^^(136)^ 2|-iE ^z^-o] ^o.^s ^^(I25b)^ ^fl^silE-l^ 

<56> ^1 1 ^ 2 1- slzL( 115, 150a, 150b. 150c )# t!:^*l-7] ^tb «1<^>* 

(112, 148a. 148b,148c) ^^^^1. Jl-^-^^* f^z!^X\B]9] -^^^-^ ^^^<>] ^o] ^ ^ 
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<57> j£^V, 3:>-^ ^^(125b). ^^^(136) ^ ^^(141)ol CMP ^^<»ll ^^1 

<H1 ^o_B.S., CMP -a-^^Kl36)<^l ^^^KMS 

(125b)2l- ^-^(141)^ ^ 9X^. ^^.^] 3 Hl]>a(155b)2l- ^ 

^5)^ ^^(141)^ w]-^ CMPS-^Bl ^^B-S., 

^^(141)31- ^1 3 wfl-aClSSb) ^}<^]^ 1-^ ^^11- ^^^1^ ^ ^t^. 

(planar)^>7ll ^^J*>al. ^ -H"^^^ ^^flolti ^Bfl^ ^^^b:>51. ^j-^^ ^^^1 

^o] >^«. ^^o^ ia>rt-a.o] ^ja^cf 1^711 ^M^^, ^^^^ ^flj^ll^lelS] 

-f-^o] SA-^e^ H.«.oll -^^^^^ ^^^JSICMH ^fl^flAjEi^ ^A^o]] c^^^ 

<59> atb. -6-^^ ^ CMP «J-^<^1 S^3:>ai t!:^ 3£):s.s. , -^^S]- s^^o^ 

^^^1- 1-^1- ^ ^l--^ 1-^^ ^ll^SlBl^ ^^^o] ^^CV. C-I^o], -o^n^. 

1 ^ ;^fl 2 wfl^ol ^^^^ ■^^^'V^l ^^sl^l «lo>* ^^^^1 -^-^ 

<60> at!-. CMP ^^^fllrS. t}^ ^^sf ^Bl- «<}-^l^ ^ ^Jl, §^ 
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11 

^7] ^7l^o.^ <^^^^ Hfl-id ^^^s)^ §>:^ 

^71 t}^ -^^0)1 S-Aieii- ^TSloiti ^Efls ^A^^ -H-^^; 

^71 #?llola ^Eflfil ^71 ^^:a.t:f e ^^i^S 3g 

I^^^^l- 2] 

31 

^1 1 *j-<=>ll 9X<=>]^^. ^7] ^/^^ Ti, Ta, W, TiN. TaN. Al , 

Cu. Ru. Pt. Ir ^ o]^^ ^ -Jd^s]^ ^^^s)^ ^^-^S- 

I^^*^ 41 

^1 1 *^<=>11 ^^^i. ^7] -a-^^^ Si02. Si3N4. Ta20 5. AI2O3. HfO. Zr02. BST. 
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5] 

^£^1 7l:^^Ml ^^^^ ^1 1 Hfl'Jd; 

^1 1 ^^^^ -^i-^*^! ^7] 1^ tifl^fi^ o^^s] 

^Hl^ ^1 2 tifl^^ 5L^^m ^1 2 

^71 ^1 2 #^ S-'^'iB]* #?flolW. ^Bfl5l -^^ 

^ ^ H ix^B]- ^^^^^ i^^m ^1 3 ^:?]- 

^7l 3 ^^^1- ^^ol] ^^^51^ ^1 4 ^ 

^7l ^Eflo^ ^^o. ^^^4 ^ ^ o. o.^ 

7] 

^1 5 %H1 ^<H^i. ^7] ^ 2 tiflAlo. ^<^^v ^^^S]^ 
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[^^%^ 8] 

^1 7 SZo^A-l, >a-7l ^] 2 afl-Jd ^/a^ Ti, Ta. W. 

TiN, TaN. Al, Cu, Ru. Pt. Ir 1-^ ^ o]^^ 3i^^ # ^^S. ^^^^^ ^ 

^1 5 ^J-ofl 9X<^^^, ^7] 2 tifl^ ^ ^1 2 ^^^^ ■i-'a 

10] 

^1 5 ^<H^i. ^^-71 -R-^^^ Si02. Si3N4. 1820 5. AI2O3, HfO, Zr02. BST. 
11] 

12] 

^f-?- ^^o] ^A^^ ^3f^ ^v«.oii ^^^^ ^^^*>^ 

^7l *]-:^ ^ <y:^ ^«.o] 2^#5liS. ^:^V ^o^nj.^ ^ 
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13] 

^1 12 «J-<^1 $l<H^i. ^^^*>^ "^n^, 

^7] afl^o] tiV:£^i ^i-^<='fl *]-^ afl^^ *3=#^ #^5)^ 

i^^V^ ^1 1 ^^^^ ^ 

141 

^] 13 ^<HH. -^-71 2 ^^^e>^ ^/^l^, 

^71 l-sln ^^o] 2 ^^^^ -^^*><^, e>-^ 
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>^V7l ^^5^^ 2 ^^S]- iTgo] 3§E]-5}.Al^. ^7] ^ ^ 

15] 

CMPCcheraical mechanical polishing)*}^ 5L^^>^ ^^i^S. 
[^^^J- 16] 

^1 15 $i<H>^i, '^■71 ^^^*>^ ^^1^, ^ CMP^V^ 
17] 

^] 12 *J-ofl ^7l §>-^ 2 Hfl-a ^/^^ ^1^^ Ti. Ta, 

W, TiN, TaN. Al , Cu. Ru, Pt , Ir 1-^ ^ o]^c^ ^ ^MS. ^^^^-^ 
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[^^*J- 18 J 

^1 17 *J-<H1 ^<H^-1, ^7] t}^ ^] 2 tiflAl ^/^^ 250 ^ 

I^^^J- 19) 

^1 18 *d-<^l >^V7i ^>:^ ^1 2 Hfl^^/a^ 
CVD( chemical vapor deposition), PVDCphysical vapor deposition), ALDCatomic layer 

deposition) ^ ^7] iE.^ 1}-^ (electroplating) ^ ^^^^^^ ^VM-S ^ 

[^T^^ 201 

^1 12 %H1 ^0]^^, ^0^-71 -^^^-^ Si02. Si3N4, Ta20 5. AI2O3. HfO. ZrOa, BST, 
PZT ^ ST^ ^ -a^^^ *>M-S. ^'^^^V^ ^^-^S- ^fls^lAlBlo] 

[^^^J- 211 

>^7l ^1 1 afl^o] aV^^l 7]:^ >a-¥-ofl ^1 1 «fl^^ '^J^^ 

141^^1 *>M-^ ^1 1 ^e-ln^i}- ^^^^ ^] 2 tifl^# 2 
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^71 ^] 2 ^^^]. ^ ^ <a:^Sl 2 f^:L> 

nn^]^] if-*>^ ^1 3 ^^^^ ^^^^>^ ^^1; 

-^71 3 ^<?i^ ^o^-^oll ^] 4 ^<?i^i-* ^^^^>^ ^711; 

>S-7l 2 ^eiZLl-ull- Z]-Z^- ^] 3 HflAl 

22] 

^1 21 ^O^Ai, >^7] 1 ^^Ife. 

^1 1 ^^sI-^It^, ^1 1 ^A^5> 
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23] 

21 Si^^i, ^1 2 ^A"^^^ M^^^^ ^^1^. 

*>°i. ^-^ <^1^ ^ ^1 2 Mfl^jd tb^^m ^^1; 

241 

21 *J-ofl ^<H^i. ^7l -a-^B^- ^ ^>3*V^ ^^1^. 

^7l ^^-§- 5.^%^ ^ -a-^^^ ^7] ^«^^- K^o] CMP^l- 
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25] 

^1 21 91'^^^, ^^i-*>^ ^ -^^^^ CMP*>^ 

I^^^cJ- 26] 

;H1 21 9X'=>]^^. 2 #^ wfl^i ^/]£^ Ti . Ta, 

W, TiN, TaN, Al. Cu, Ru. Pt , Ir 1-^ ^ ^l-s-o^ 2:^^ ^ 'S^S]^ §>u|-S. ^>^^*>^ 

27] 

^] 26 %H1 ^o^A^, ^1-71 e}-^ 2 tifl^ ^/a^ 250 tfl 

28] 

^1 27 Si^H, ^ol-7l sr>^ ^1 2 tiflAl >^V«. ^^o. 

CVD( chemical vapor deposition), PVDCphysical vapor deposition), ALD(atomic layer 
deposition) ^ ^7] £^ «<J-^ (electroplating) ^ -Jd^s]^ ^}^S. ^^^t}^ ^ 

[^Jt^^J- 29] 

21 ^J-ofl ^o^x^, ^7] -a-^^^ Si02, Si3N4, Ta20 5. AI2O3. HfO. Zr02. BST, 
PZT ^ ST^i- ^ -a^Sl^ §]-ufS. ^>^^*>^ f^s^X\^]3\ 
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30] 

^1 21 9X<=>]^^. ^y] ^1 1 ^1 4 ^^^^ ■g-'atl: 'd^wl* 71- 
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